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da20NSITT,.

The work harein reported supersedss that of Report
BeAoMJReD. #5 when oconfliots in data are found. The present
resulss have been obtainsd ln & new type of obnanber whare the
length 0f exposure oan be eatirisly oontxolled, and changes in
oonoentration made & mutter of a ssoond.

fhe minimun lethul oonssntrution of yhosgens for dogs
by inbalation in & gas~sir mixture is repoxted for the following
periods of exposure:

Length of Mintmum Lethsl Number
Bxposure Cono.in Milli- CT of Dogs
Andsgonds =~~~ Coame ner L. 0 Constanht Uged
30 16,19 8.1 28
60 Besl 0.124 28
180 (3 min.) 1.61 4.53 £9
300 (5 min.' 0.85 4.28 29
ABO (74 min.) 0.62 4,68 23

*0T ® Comoentration multiplied by time. O 48 expressed in
milligrams per liter and T in winutes.

da JXMETQMATOLOGY. AND FATHQIOGY,

Bpesure to phosgens sauses irristation of the axposed
mngous swinses leading %0 lachrywsion, salivasion, and ingreased
sl seeretion. Tollowing exposure more profound effects swoh
as prefuse Wasel sooretion, sonjumetivitis, and yespimetory ditfi-
sulties a¥e Mmied. Dealh urmaliy ecours witain 24 hours and the
coamon gress pathological fiadinge are edems, hemor:hage, songestian,
atelestanis, mmd emphysems of the lungs, hydrothorex, dilstasion of



the right vemtiriele of the hears, oongestion of She kidnays,
liver, and splesn. Misrossople cuamimition of the Sissues
oconfizms thase £indings. . ¥hen death cceurs after 24 hours
bronshe pneumonis or bronchitias iz frequently found.
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Za_XNTROINCTION,

The objeot 0f this work is %0 detcrmine the minimel
lethel concentrution of phosgens for doge exposed to various
oconsentrations of the ges-alxr mixture,and so study the cymptom—
atology »nd puthology resulting froxm such exposures. The min-
imal lethal comosniretion for the following pericds of exposure
was dstermined; 30 seconds, 60 meconds, 180 seconds (2 mioutes),
800 meoonds (6 mimutes), and 480 seoonds (7} mimutes).

_ The miniiel lethal concentretion is defined us the low-
est oongentration which will produce & mmjority of deaths within
46 hours sftsxr exposure.

Thie work wus started by W. O. S00%t, oontinued by
Re. L. Morse,and oompleted dy G. C. Armstrong.

Als HIQTORIGAL

Frovious work upoll the Soxigity of phosgnne for dogs
(Report ledM¥eReDs #6) xoportsed & lethel point - ,r all corres-
poading periods of erposure oonaistently highe: tban that report-
od 12 the present work, IR the previous work, howsver, but little
attompts was made to simmlate field conditions, By the fHrmer meth-
od the dog was plased in & chamber prior to the Yelease Of the gas,
ani the gae-aiy mixture mads with the eubjes® in the ekexbder. Thus
at the begluning of the cxpésure the comesnirssion inoressed from
sere %0 maximms, and on coMpletion dsoressed from muximm to sero
defore the dog was removed fxom the shanber. ZThis rvaulted in the
ixtredwotion of & variable faetcr of errer ot Both the beginning
and end of %he rwi. In the formar work only exposwres of T4 mimutes
and alove aXe reperied singe at and abow $hat peried She two fagtors
of ervor wore a0oepted as sluost dalansing eash otber in offeot. 7The
present work was sarried out in & sSpeeialiy ocomstrueted ohamber in

w]lw




whioh the dagr might Do plased 7rier ¢o yelesse 0f ges, bub without
Peiag axposed during the peried in which the sonssmtrution was being
regulated. Ry the mxipulotion of very rapid valves the omiet of
s @o-air mixturc and Ats sxppression were oomtrelled so that She
interval between relesss of gas and 148 reeaption by the subjest was
preotically nil. Likewise, the peried detweea sessation of gas amd
the returning sweep ¢f fresh air was negligidle. Whare there is o
oonflist in data witk the former report the present data may de
acaepted as belng the Mmore &eouluts.

Sintaraits in "Patholegy of War Gas ioidsoning" studied
the patholegiesl effects of PosgUne on d4OES exposed in an ordi-
mary olosed chamber fur pericds of 30 mimutes $0 ocomsentrutions
of sppreximately 0.2 $0 0.0 mg/l. Ehe findings reported in ths
following pAges agIwe in genersul with thie wurk. Report K. .C.D.
101 gives a brief uocount of the gross pathology of dogs exposed
in & glass chamber for 74 mimutes to ooncentmations between 0.98
and 2.11 mg/l.

AR IO
A Matezialy

The phosgene used wes furnished by the Ohemioul Division
o2 the Chemioul Werfare Sorvice as$ Bdg.wood Arsenal. JIts aralysis
by ehlorine ooxtent showed & purity of 98,8%.

Ra_Deserinticn oL Aupurahuss
IHE TOXIC Q48 CHAMDLE, (Drewing Runber One.)

Freah air is drewn into the system st 4 and pacnes
Shrough 0 ooils of tho steam heater at 3. The inflowing dreese
19 Shen divided and passes on throwgh pipes ¢ awd 0'. The flow
through these pipes 1s meds equal by yegulating ihe gate valves at
Dand D' O 1o eslled She "frech air line” and O' the "gas line."
The Saxie gos 10 admisted 0 She ' line from & eyiinder plased at
¥ and Maving & lesd line plerciang the gos line at M.  The flew of
o0 frem %he eylinder 18 measwred By the use of Clowmeters. A% @
iz the gns 1inme §8 & pet-coek through shieh Sasples are arpiretsd
Nr smalysis. Throughous the gas lime are s series uf duffles the
Njest of whieh 1s 10 Uwrowghly mix She gas-air miztwre.

-2~



Both ths fresh-air lins C axdi She gas 1ine V' new
vifurento-one Wrangh of oadh H 1 E' leading t0 the waste
dust 1 und the remmining braxnshes Joining snd entering the
clanber J thrvugh & eomon &b, Iubterfly wims at eagh
bfareation 3 sod A' are epereted by the sams laver. (For
detall censtrwetion ¢f thete Wlives 8es Deewing luber Three.)
their effeaV 18 30 allow but ome line %0 dissharge through the
ehasber J, and %0 divert the 0ther 4210 the waste line. hms,
L 1 18 set 30 dlrest the fresh-air line flow fate the chamier,
E' 45 sutomatioally closed against the gus line and it mmst
poss inso She waste lime lead %0 X', Viee wverss, 12 X' 1s
diresting @os througk the chamber, then vulve & diverss the
fyesh-air 1ine thyowgh 1490 waate lesd B into the waste iing I,
The valus 0f the apparatus 18 dus %0 the walves X and X',
Their maipulstion 18 dut the matter o0f & ssocud 80 thut & flow
of gns may Do instently changed %0 fresh air, or vise verse.
4% e inlet and cubtlet Of She ohember & aystam of sgFoons in-
sures an even dlstridution of flow within the eage. Kanometrio
tests dpltorminad the poeition of thess sareens.

SORULL1IEG TONAR FOR W uTus OAS DIOXQUi)s (Drewing Number Twe. )

The waste line caxrying the gne~alr mixture is led to
the dase of & sorubding tower &% L. lNoye it 1s dvawn u)
the tover where She %oxie gus is abaorxbed. The devitiatod air
leaves the top of the tower as M, passes down Shrough pipe N, iato
the rewvolving fan O, Shrough duct &, sxnd is fimally weleased throwgh
\he obimney Q+ The eleetricully drxiven fan (b L.l m0%0P) has Vbean
the power whiek drov the fresh-sir into the system at . und Rept it
in moveman$ throughout {ts ouvurse.

e sorubbing Sower 1s of the 0umaon chemisul type which
is filled with ollow $1les From Samk A aguecus sediwm Apdroxide
1s pupod $0 She Veop 02 she tower through pipe 0, sad by grevisy it
assaldes down through the ile within the Vewer $0 the celiseding
pipe a3t A where the pumpy (2 7. meter) seads 10 en ansther eyele.
An 85 solutica of eaustie §s suffisfent 0 meudralise & gas-sir
mixture sentaining 15 aAlligrans of phoagens por liter of sir at
the rete of three miles per hour.

[
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Cc_Methed of Lanlyels:
NORARZLD YOIRALIR <EINOL,.

The ao-air sanple ws drawa off threugh two pettiscat
tubblers by msans aof an aspiruting bottle. YFive-liter samples
were taken om the § mimute, 5 mimate, und 7§ mimmte runs. . ne-
1iter sample was talmna on the 60 secord run, sand one-half-1iter
sample was Saken on the I second ra.

A 45 aguetuws solulion ¢ sediwa pyrsxide was used
93020 the geo~air sample., PFifty subic eentimeters ¢ sodiwmm
perexids 301ution were used for each sampley, 26 eubic centimelors
of whiish were zeed iz eash bPwdbler.

Fhanolphtinlein was auded $0 the aample, then coacen-
\rated 0y to soddify; forrie alum was usad ss She indiesior.
An oxsess of N/IV0 AgNO; wes run im, and beok ¥itrased with E/100
KONS. About ten oubio eentimeltors of ether were added to She
sample to cesgulate the silver ohloride thus zaking the end point
moYe disseruible. A faint brownish color persisting for 6
s¢oonds was $aken as the end poins.

Re  UuRiogtms

A total eof 137 doge wou weed %0 determine tho conoen-
srutions reported in the fullowing pages.

Mo REparimentel:
Ao Toxieity,



4Q_SECQND JXROHURE.

The dats fonm which the adnimum lethal egnoent$ration
for 30 seeonnds was derived are tabulased herewith:

Deg Nudber Congantration Hesul®s
761 9.57 Escovered )
732 10.98 Died after 22 hours) 1/8%
757 11.44 Recovered ) Av.aeng.
£} 12,72 " ) 11.66
188 13.6 " )
760 14.38 Becevered )
1108 14.38 " )
44 14,37 Died after 14 hours) 1/6
1104 14 .44 Beoovered ) Lv.o0ne.
107 14.68 " )
1068 24,68 " )
73 15.94 Died afser 12 howrs)
111 16.03 Resovered ) 8/6
1078 16.12 " ) Ave.oons.
761 16.38 Died after 16 hours) 16.19
1118 16.6% " n gy )
1112 16.62 Resovered ) 8/¢
1090 17,06 Died after 31 hours) Av.coms.
1110 17.80 " * 1B " ) 1741
726 17.4% " L VY L B
733 18,2 Died after 156 houws)
1116 16,09 Reoovered ) 2/8
1117 18,08 bl ’ Av.00n0.
1113 18.39 Died after 1R howurs) 16.89
0 18.70 Esoevored )
a9 19,17 Disd after 18 hours) 3/3
k£ 34 19,23 » " 7Y " ’ Av.eand,

= __» ¥ * jaea

In6 AR A8
‘Bumayetor indisatos mmber of deaths and demonimator shows nwmber

o2 Qoge wsed.

¥he minimal lethal comoentrution fez $O seeonds s placed

a8 16.19 milligrame per 1ber,

g



40 _ARCER EILOEIRK-

60 sesonds wes derived are $tadbulatod delow;

She data fyom whisk the minixum lethal condentrution for

Do‘ Humbder Consextruntion Resulis

raz 4.1% Iseovered )

733 Y 1) " )
1137 6.4 " ) of?

788 8.77 " ) AveUono.
734 4.9¢ d ) 6.49
749 7.48 " )

788 7.Y6 " )

780 798 Died after 36 hours )

1064 8.01 Raooversd )

787 6,38 Died after 15 hours )

on 6.38 Resovered )

11 8.58 Died after 32 hours ) 8/10
1119 8.58 " ® 14 " |} av.00no.
1067 .68 Ressoveored } 8.4
1138 s.88 bl )

738 3,78 Died after 18 houre )

1123 8. Regovered )

10897 0.68 Regovered )

756 8.9 - )

740 .17 Died afber 42 howurs )

1118 .04 " " 18 v }

13 .60 " 12 W )eg/il
1101 9,68 " " 8 " ) Av.Cono.
il84 9.73 " " 8§ " ) 9,68
580 P77 " "o7% " )

1108 P Resovered )

1120 10.18 " )

™ 10.98 Died nfter 15 Mours )

¢ Dag 80 ie mod counbed Dedsnse doath Aid et Soowr wabil
after 76 howrs,

2 minimel lethal comsentration for 40 sesonds is plraed ad 8.4)

uilligrems par 14i%er,



L MUBRE B0 ORIEE,

fhe éata fxom which the uinimum lethal coxsendtration
for 3 rimutes was derivwd are tadulated Below:

Deg Numder Qomgentyution Bemalls
1083 1.80 Beeovered )
1092 .21 " )
1086 1. Died atser $0 houwe )
1042 1.8 n n 9 w ) gh10
1046 130 " » 11 n , Av.Como.
1086 1.5 Beaovered ) 1.80
708 1.31 " )
1087 1.86 " )
1084 1.38 Died afber Z4 houre )
[T l.41 Beoovered )
U] 1.46 Died after 18 hours )
1078 1.46 » " 4 " )

nr 1.80 " L U R R Y4 {

704 1.50 " " 9 " ) 4v.Cono.
1106 1.8 Recoversd ) 1.81
1080 1.b66 " )

1109 1.57 " )

719 1.0 Died after 10 days )

680 1.80 " " 4 hours )

709 1.4 Reoovercd ) 8/1

708 1.40 Died after 13 hours ) Av.0ona.

4 1470 "8 % ) 1l.68

a1 i.n n "o v )

1] 1.72 " " é " )

41 1.76 Resevered )

700 1.7 Died after 7 hours ) 4/8

7 1.01 bt " 13 " } Av.Qona.

e 3.02 " w17 = ) 1.89

m B.AD " "ol v )

e xiaiml lethal comsentrasion fer § mimutes 18 placed at
1.80 =illfgreme por liter. .

-
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S MANERE R ORURE

The dsta from whioh Whe minimus lethal ocongentrution for
5 mizntas wes dorived ars tabulated belew;

Dog N¥wher Consentretion Besults

1047 0.70 Reqovered )

1048 0.7 n )

3 0,81 " ) o/B

788 0.82 " ) Avetona,
1127 0,81 " ) 0.77
1079 0.82 Died after 32 homl

13 0,08 Reeovered

794 0.84 Med after 12 hom) 8/1

769 0.86 Becovered ) av.Como.
781 0,066 Died afier A0 Mowurs) 0.60
795 0,87 » w5 days )

778 0,876 " " 18 houws)

787 0.9 Reoovered )

776 0.95 Died after 45 howrs)
1059 0,93 " nopg % )

1088 0.93 Reoovered ) &8
1065 0.94 Died after A3 Mu‘ll AveQons.
788 0.95 " " 14 v ) 0,937
766 0498 " " 7 daye )

776 0.96 Recovered )

783 0.99 Dhed after 4 hours )

T 099 Reoovered ) 8/4

T8¢ 1402 mu efter 8 days ) Av.lomo.
1060 1.06 ® 11 mowrs )} 1.0
764 1.08 Died after 18 hewre)

Y80 1.1¢ Besovered ) &/8

T80 1.02 Disd after 15 hours) Avidons,
s 1.86 " “ A " )l.a
1048 l1.88 " » s ")

¥he minfmal lethal ooncentration fer B mimmtes 18 placed

ad 0,00 mildbgrems por liter.

wie



Tk MUGRA JRORURK,

The data frem vhieh the minimm lethal semsentration
for 7§ nimmtes was deFived are tadulated delow,

Dog Ramber Ooameontretion Resulie
1088 0.B8 Resovered ) 0/¢
1068 0.88 L ) Av.Con0.

802 0.B6 Med after D days ) 0.56
Yy O.80 Besovered )

1061 0.89 Died after 6 days )

800 0.569 " * 18 hours )
1089 0.68 Begovered ) &/7

801 Q.82 Died after 16 hours ) Avelom.
1046 0.64 Beoovered } O.68
1049 0064 " )

797 0,84 Diod after 828 bhoars )

1142 0,66 Died after 1J bours )
1068 0.80 Retovered )
1107 0.80 Died af¥er 11 Mowurs |}

7”6 0,89 n % 12 * i 6/e
1048 0,69 " " l4 " ) AveCons.
1138 0.70 L " 25 } 0.69

762 0.7 Becovered )

99 o.n » )

70 0.76 Died after 12 hours )

790 0,77 " " 5 v ) 3/4

784 0.81 Deoevered ) Lvelone,

768 0.83 Died after 36 hours | 0.79

fhe average lothal comsemtration for 74 mimutec is plased
as 0,62 milidigrems por 1i%er.



Ao STBRIOERNQLORY -
8 Rymctoms during axposnrs:

In gmaral, Tegnrdleas Of dongontration or
length of exposure, dogs exposed to the sobion of phosgens
very early show evidense of the irritating effects of the
gns on the exposed rmwous surfuces by eitder & qontinusl
blinking of the eyes or a moistening of the lips. After
16 or 20 seconds laehrymation begixs and if exposure lasts
longer than three mizmtes is apt t0 beoome profuse. Soli-
vatica is wsually the aecond symptom %0 appesr und sxoept
at Very low ccasentirutions 18 &6 frequsnt & symptom as 18
lachrymetion: Guoessive nsaul seoretion and mngesing are
less Jegularly noted during exposurs; retohing and vemis-
ing are exseptional aymptoms. 4 fow dogs, &ftor exposure
had gomtinued for Shree or four minutes, had respimmtory
diffioulties as was shown by labored breathing; a few
ethers were apparently oblivious to the presence of the gas.
As a rule, by %he end of exposure the dogs have begome rest-
less and are eager for releass.

ha Jvemtoms followinK exp0®ures

Imediately aftor geecsing the majority of
dogs 1ie quietly, morxe or lecc huddled in the corners of
theiy sagea. They are depressed, dut attentivs $0 Sthe
spoken word., In some doge after about thwes bhours a sudden
ebange taxes place. Respimtion becomss rapid, labored,
awdible, and with & xnoeking sound on expiration, Any ex-
ertion on the pert of the deg greatly inoreases the severity
of symptome; respiration becomss incruasingly diffisult;
fluid powre from the mouth and bubbles from the mostrilsy;
asphyxial oouvuleions set in., This final period resshes
1%s culmimation in dsath fifteon to thirty mimuses afeer
1%s ineeption

If W 40gs survivo this peried mespiredioa
Sends %0 Decoms progressively move diffiould. The mostrils
bocous filled with fluid, mwoossitating mouth breathing; the
shosks are purfed out on exhilation and suaked im on iampi-
»tisn; & trasheal uttle 15 Doard:. The addominel museles
Yy be salled into play during respistion. The 0yos BAy Do~
oom inflamed, ard filled with & watery dissdarge. Ooughing
Ny Set ia, and ssvasiomally the dogs are Nswseated - tho
Vemitus eensists of & olear fiuid and is predadly previously

-10-




swtlloved eden fluid. If death seowrs within tweniy-fowr
hours Ahie semditisn OMains without ehange. Tw death
etruggles aye prolenged, snd the flwid whioh ¢9ses fyom the
mowth is moze apt te Be Blood-tinged. Again the deg dies
{n sephyxial oemvulsions. '

When dogs survive for three or Yewr days the
disedarge iz the oyes and wose freguently heecmes msO~puru-
lent in ekaraster. Oeughing at Simes 15 almost inosssant -
a¥ other times ke dogs lie mostrete, and respiration bSecomes
shallev and Papid. A4 oomparatively faow doge die at this
poried. Of the dogr which swrvive the first twenty-four
hours after sxposure $he mjo¥ity reosver, The process of
resovery is fairly repid, and many degs lave noXmal eyes
ad Fespiretion safSsr ths thixd day.

A very fow dogo &t n0 time abowed any effects
of the gaasing, dut lmmgdiately after sxposure had normsl
Semperature, pulse and respirution rutses; & few other dogs
were Merely dopressed, and had a mild conjunotivitie which
disappeared within twanty-four hours.

Sa Aflach on Temperainie, kulss snd Hespiimtions
As_Reamaraiure:

Within a few howra after gussing thare is
8 drop %0 several dsgress below normal teuperature. This
drep is soen followed By & rise to normel Or sbove and ia of
variable duration, If dogs die within She firss 12 hours
the tetpeyature uswlly draps toward nomual or bolow shorsly
before deathk. In the doga dying of pmewmonis the initial
rise usunlly atsuins & Maight of 4 degroes or more aAbove moruml,
In the dogs Whieh surviws e Semperature flustustes arownd
the nomm) aftor resovering from the initial drep.

Aa_BNaspimiion

The findiags sro very variable, but the
Niloving eenditions were nost frequently moted: If death
soourved vithin 56 hours respiration was either mapid, shallew,
aud Jorky, oF wad slow, deop and oenvuisive; 4f the doge dled
of Juywitiia, 65 Wb enpedted, & yupid and shallev respimtion
-‘:. -::n-:i the dege recovered respisation was always Just
[ ) \ ] .
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Ra  Rnlies

fhe maim eliniesl festure 1s the pulse rate.
Yory seon after gpssing in sll dogs Shere is & Wmrked dyedyeardis.
The Jete may drep %o 48 low a8 B4 Jor nixute: This lasts for ab
1sast 6 dowrs, and then the (ulse Mate begins %0 inovease. When
doath coours wishin the firet 13 hours after gassing the pulse
sate i meted $0 bo again doeredsing and is wsually below mommil
vefere death, If the 40g lives wntil the thixd day the imoressed
pulse rate 1s 1ikely Se persist for the first two days, but defore
dsath 1% dreps dharply watil it is below the xormal limis. 1t
the dog reecvers from ths expomure the deoline from ths initial
rise is very gradwl, mmd the pulas reto usslly fluotustes srowv
aoyml after the fourth day although frequeadtly the normwal rate is
net attained untii she sixth day.

AaEndhalony:

In this repert the pathologiesl findings are divided
into Swo groups dspendeant on the timeo 0 dsath of tho anjmals,
Group I inclwdes degs dying soulely withim 24 hours, and Gwoup II
those 4ying safter 24 howrs frem osuses 0thor than simple edems.
The earliest death in Group I ecourred 2 hours afler exposure;
the latest dsath in Gweup II ococurred 20 days aftor exposure.

GROUP I, Torsy dogs were studied as tiped of aoute
dsath ~i.e., death within 24 houre affor gassing. At suSopay
these dogs ave fownd t0 be in good comdition. 1If douth hme
oogurred within the firet 6 houwrt afVer gassing very littlo evi-
denoe of Whs gassing oan he noted sxternally. Hven in the dogse
dying in 34 howrs b external changes are at most btut & mild
irzritation of \he expésed mocus Eeumbramss. Usually the eyes
are open axd olear, dut inm some degs the eonjunciives s in-
Jeetod, aud evidense of a prefwse lachrymation is seen by the
mthed condition of e Maiy of the fage. The nasal and busesl
medese WHEALLYy are el oF only slighily inflummed. At Sines
Sherv 48 & 51004 stained watory fAuid whioh rPwan frow the mouth
winn e d0g 10 andled.

In \he eardiest douths - 1.0., Shooe withina 3 Dours,
the meens of s lagynu and tresket is omul. The lungs are
wiwdasus, Yud are erepitent prestivally everyvhore. They are
it plak in e0lor, and dhow Sver the Surthes Sone areas
botweon whish aye marvew lines of stelestasis. 11%tls Lreth may
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well wp in%o the treches whea the lumgs are bhandled. Cut sesbion
reveals un odemntions eendition of all the l6des, IHven 88 early
as this & susll amvant of fiuid may Yo present ia the thowols
eavity. Whan dsath cosurs afier § houys eramimation reveals dwh
s slight imnjestion of the timalisal Vveusols detwaen the eartilage-
nowus Fiage, and At $ingo on ¢dens 0f She laryagesl and $Techeal
mueosa. 1In the lumen of 3hy STughes there ave gueatities of fxoth
or of frothy fluid eltder pure white or Dleed tinged. Whea the
odest wall 18 remnved moye SI¥ARING pathologisal ehangns are noted.
In 10 of the 40 dogs of this growp & oondition of kydrothorax ex-
isted- the fluid present aversged §0 so. sad was wsually s alear
1ight eherry in 0oler and watory in ecasistency. The lwuge are
volwminous und £111 %he eabire Gavity semetimes hiding the hwart.
They are mottled in o02lo¥- irregularly skeped smd sised whitisk
SPey areas altermate with dull, dwsky, purplish red aress. In
some 0ases the whitish arsas are puffy and stand out prominently,
at othar times ey are flush with the surface. The waite color
Tepresents Arens of emphysems and such Aress 4F0 FOTe NNSTOUS da
the anterior and middle 18bes Sthan on the pesterior. ke lungs
are doughy or rudbery in sonsistenuy and easily pié on pressure.
On sesetion the murfece of tho lungs 18 red, sud the walld of the
bromshi, efpeelally of tha mmiller olms, &rc SUollen and stand

out preminantly. JFiuid pewrs from the sir eells, and bloed from
the out vessels.

Mioreseopie exanimtion of saoh lungs ahows & well
BArked odexm ik nearly all the air gelis. This edema 10 cilher
Mudgonscus oF filiforn in ehursoter. An intense ssugestion
and some haerrhags are ypretent. ANeas of spute eaphysems alter-
mte with those of ateleatasis. The astelectaetio areas are mre
extonsi v in the regions arcund the hronahi. The epAtheliwm of
the smmller bronehi is ususlly desgmmated, and Siw wnderlying
strustwes are sovered with a lajyor of msus. The epithelimm of
She hediwm and large Wyonahi 15 uswally intast and moxmal. The
lmaine o2 Wiese 1atter Yubes however frequently coxtain mumerews
dosqgaanied epitdelial sells md red Wood e02puseles mined with
& hamegeiocus Stalning museid sbetanse. Dheir walls ave sems-
Simse swellen, and arowid the &maller dronchi there is an exten~
oive ¢domn. 4 Jerivesesniar odems 15 alse gemenlly Hhwnd.
Waen the individeal alvesli ave cammined At is meted Wat in
Sheir walls tkeFe are Yo peljmespheanslonr lousesytes, and
et e saplllariss axe patent and engerged with dloed. Ia the
msye csaplotely expenied alvesli Crequentily yolymerphetmolesy
Leusesytes are Goen in thy edemmtows fluid giving & pleture of o
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mild Aaflammatory condition. JHbrin was demonstrated in many
of the slveslar wulls, with stranizs ereccing the eayillery bed.

In o Dow ousel 48 early 88 24 bowrs dsfinite aress
of eomsolidation ocould be falh in all the lobes but especislly im
the posterior. Om ceotiocn thase areas revesaled & dark, firm,
meaty oomditicn of the parenchyms, wollen end influmed bromehial
walls, sxd pus in the luxime of the drenohi. Mioyosgopio cxami-
sation of sach lungs showed well dafined areas of bronsho ynewmonis,
the fool of whioh were Yhs finer Wronghi,

In doge dying soutely & well defined dllatation of the
right ventiriole is comonly found. %The lefV ventriole iv hard and
firmm. DOtk venirioles are filled with daik red, pest-mortem bleod
élots., The vessels ¢f the pericurdium, both parietul and viseeral,
are imjectod, In & mwmber of Ceaths around 24 hours subendesurdial
bemorrhaged are found. The valves and mueolev however, s & rule,
are normsl.

A gatw:yal gongostion exists in the abdowuinal ouvity,
In preotioally all dogs Sk» liver, splecn, and isrtieularly she
kidneys are oongested. No lesions were found in the etomsah o
intestines exeopt when vomiting had besn violent and frequent. Ia
sach onses & oongostion of the duodenum wes sometizes noved.

GROUX II. This group imoludes 17 degs dying after
the expiration of M hours. The earliest &sath was at 39 hours
and the latest on the R54h day after gassing. DPurslent bromehivis,
ProRsko pRewmonis or Both are fousd in 1/3 of these doge. Degs
ying Betveen 39 and T2 howrs showed edens, cougestion, hemorxhage,
atelastasis, and emplyseme. After She 3rd day little or n0 odem
is Sownd ix %he lwigs, bud congestion, hamorrhegs, stelestasis, amd
omphysems are again found regularly. 4 coaditica of igdretdovex
was vt as 1ate oy the §8h day, The 40g whioh died en ths SOth
day after geseing Md never apparently recovered fxem the ¢ffe08s
of amposmm. AV sutepsy emphysemn and pneumonis with abseess
Santioa vere fuwnd.

In prustically sll these dogs hyperemis of the
splesn and songeation of the liver and of the Nidueys aro fowsd
otk mnaroseepisslly amd mierosoopieally.



4s Banrt-iung Indax:

A study was mads 0f the heartelung index of the
dogs in thige series to shov the amount of edems present in She
lunss. The nomwel 70910 detween the welght of the empty hoart
and that of the lungs ie given by Bareroft as 1l:1.B. %he
fNllowing Sadles give the Tetios Dund in the adove series of

““c
SABLE 3o
Doge dying wishin 12 hours after exposure.
Death in ¥t. oL Hears Ws. of lmnge Eatio
gt Hours VW T ——— - T ]
823 9 80 161 1:3.0
837 8 24 93 113.8
544 6 58 238 1:4.1
846 4 Be 228 113.8
B47 by B8 239 li4.3
548 11 76 4085 1:5.3
1.1 2 110 400 1:5.6
860 &% 142.5 811 1,5.6
566 o? 160 282 1:1.7
£87 9 90 300 11324
594 10 115 326 113.28
682 3% 4b 170 1:2.78
708 12 70 £80 1846
T08 4 B0 236 ST Y%
739 3 30 100 1183
1060 1g 100 . 241 112441
14 8 86 an 1:3.2
1816 K -] 9 328 1.,8.3
IR6S X ] 80 %5 1133
1378 89 32¢ 1:13.88
1896 boS 80 266 d13:8

Averags 1,3.480
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AN 2,
Degs dying betwean 13 and 24 hours,

Dei.h in Wte 0f Hourd Wi. of Langs

) TE 3 doura AnGrams Ao Gesma  eile
7y 16 60 0 113466
s 20 90 368 114406
728 17 170 700 114410
7268 14 130 870 1:4.30
727 1 9% 470 114,96
729 14 95 40 114410
733 18 130 460 155054
73¢ 17k 160 610 11308

1264 14 9 336 115440

1:98 M 70 264 113.80

1170 17 86 408 11476
Bes 17 63 166 like64
om 22 68 206 113.08
geo 24 B9 144 liedt
671 RL 110 570 1:3.37
675 2 o 50 115065

Averoge 1:3.68

Analyels of the figures in those tables seeus %o
indioato thet in $hy pruosent sories of dogd the groutost amouut
of odexa was prsent in $he lwipa of dogs dying witidn oo first
4 howrs af$or exposure.
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DEPARTMENT OF THE ARMY
US ARMY RESEARCH, DEVELOPMENT AND ENGINEERING COMMAND
EDGEWOOD CHEMICAL BIOLOGICAL CENTER
5183 BLACKHAWK ROAD
ABERDEEN PROVING GROUND, Mb 21010-5424

REPLY TO
ATTENTION OF

RDCB-DPC-RS . 15 Octobey 2015
MEMORANDUM THRU Director, Edgewood Chemical Biological Center, (RDCB-D/Dr.

Joseph Corriveau), 5183 Blackhawk Road, Aberdeen Proving Ground, Maryland 21010-5424

FOR Defense Technical Information Center, 8725 John J. Kingman Road, Ft Belvoir, VA 22060

SUBJECT: Internal Request for Change in Distribution

1. This action is in response to an Edgewood Chemical Biological Center (ECBC) Internal
Request for a Change in Distribution for the following documents as listed in attachment.

2. The listed documents have been reviewed by ECBC Subject Matter Experts and deemed
suitable for the change in distribution to read “Approved for public release; distribution
unlimited.”

3. The point of contact is Adana Eilo, ECBC Security Specialist, (410) 436-2063 or
adana.l.eilo.civ@mail.mil.

Encl NALD L. STAFFORD / Z

Security Manager
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